Genetic analysis of hypoxia signaling and response in C elegans.
During normal development and homeostasis, animals use cellular and systemic strategies to adapt to changing oxygen levels. In mammals, hypoxic tissues secrete growth factors to induce angiogenesis, and individual cells increase anaerobic metabolism in order to sustain basic cellular functions. Many of these critical responses to decreased oxygen availability are regulated by the hypoxia-inducible factors, dimeric transcriptional complexes consisting of alpha and beta subunits. HIFalpha proteins are specialized for hypoxia response, and oxygen levels regulate their stability and activity. The C. elegans hif-1 gene is orthologous to mammalian HIFalpha genes, and C. elegans has proven to be a powerful system for the study of hypoxia-inducible factor regulation and function. Mutants lacking hif-1 function are viable in normoxic or anoxic conditions, but they cannot adapt to hypoxia. Recent genetic analyses in C. elegans led to the identification of the evolutionarily conserved enzyme that hydroxylates HIFa in an oxygen-dependent manner. Once modified, HIFalpha binds the von Hippel-Lindau tumor suppressor protein and is targeted for proteasomal degradation. Here, we briefly review the characterization of C. elegans hif-1 and interacting genes, and discuss genetic strategies for studying hypoxia signaling and response.